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DISTRIBUTION OF MARKS 


Practical — 100 marks 
Internals - 40 marks 
Externals -60 marks 


Externals - 60 
Record- 10 marks. 
Qualitative — 25 (Compulsory)marks. 
Titration/ Colorimetry- 25marks. 


Internship: 


Students should be sent for Internship training (During summer Holidays) for 15 days 
and co-ordinated by staff members of the Department. Internship report to be evaluated 
by HOD and senior members of the department and 20 marks will be allotted for 
internship and 20 marks for internals. 


EX NO: 1 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (GENERAL PROCEDURE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Soluble in cold water. 


Presence of 
monosaccharide and 
disaccharide. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and Iml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Violet colour ring was 
formed at the junction 
of two liquids. 


Presence of carbohydrate 
was confirmed. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


No blue colour was 
formed. 


Absence of 
polysaccharides. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


No red colour 


precipitate was formed. 


Absence of 
monosaccharides. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


No blue or emerald 
green colour complex 
was formed. 


Absence of pentose sugar 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


No brick red precipitate 
was formed. 


No red precipitate was 
formed. 


Absence of reducing sugar 


Absence of reducing sugar 


Test for ketose sugar: 


Seliwanoff’s test- 
To Iml of sugar solution, add 2ml of 


No cherry red colour 


Absence of ketose sugar 


Seliwanoff’s reagent and kept in was formed. 

boiling water bath. 

Confirmatory test for carbohydrates 

Osazone test: Yellow needle shaped Presence of Glucose was 


To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


glucosazone crystals 
were formed within 
10-12 minutes. 


Yellow needle shaped 
fructosazone were 
formed within 5 
minutes. 


confirmed. 


Presence of Fructose was 
confirmed. 


Broken glass shaped 
galactosazone were 
formed within 
25-30 minutes. 


Yellow needle shaped 
mannosazone wee 
formed within 

40-45 minutes. 


Powder puff or cotton 
ball shaped lactosazone 
were formed within 45 
minutes when the 
solution comes down to 
the room temperature. 


Sunflower shaped 
maltosazone was formed 
within 30 minutes ,when 
the solution comes down 
to room temperature. 


¥ 
rare 
K 


Presence of Galactose was 
confirmed. 


Presence of Mannose was 
confirmed. 


Presence of Lactose was 
confirmed. 


Presence of Maltose was 
confirmed. 


HYDROLYSIS OF SUGAR: 


5ml of sugar solution was treated with Iml of 1N dilute hydrochloric acid. This was 
kept in boiling water bath for 15 minutes. A part of this solution was treated with iodine and 
heated for bluish violet colour, another part of the solution is treated with 
Barfoed’s,Bial’s,Fehling’s &Seliwanoff’s reagent. And the remaining test solution which was 
completely hydrolyzed was taken for osazone test. 


S.NO EXPERIMENT OBSERVATION INFERENCE 
10. Osazone test: 
, 20 see — thea i Yellow needle shaped Presence of sucrose was 
SOU HON and: Cony Or pieny glucosazone and confirmed. 


hydrazine and kept in boiling 
water bath. The time taken for 
crystal formation was noted 
and a small amount of the 
precipitate was transferred to 
the clean microscopic slide. 
Excess water was blotted using 
filter paper. The slide was 
viewed under the microscope 
and the crystal structure was 
analyzed. 


fructosazone crystals were 
formed in 5minutes. 


Yellow needle shaped Presence of starch was 
glucosazone crystals were confirmed. 
formed within 5 minutes. 


RESULT: The given sugar solution was systematically found. 


EX NO: 2 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (GLUCOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 
The given sugar solution was systematically analyzed and was found to be 
a) 


b) 
c) 


EX NO: 3 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (FRUCTOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 


The given sugar solution was systematically analyzed and was found to be 


EX NO: 4 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (GALACTOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 
The given sugar solution was systematically analyzed and was found to be 
a) 


b) 
) 


EX NO: 5 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE : (MANNOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 
The given known sugar solution was systematically analyzed and was found to be 
a) 


b) 
) 


EX NO: 6 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (SUCROSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add Iml of 
Fehling’s reagent and kept in boiling 
water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


HYDROLYSIS OF SUGAR: 


5ml of sugar solution was treated with Iml of 1N dilute hydrochloric acid. This was 
kept in boiling water bath for 15 minutes. A part of this solution was treated with 
Barfoed’s,Bial’s,Fehling’s &Seliwanoff’s reagent and the remaining test solution which was 
completely hydrolyzed was taken for osazone test. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


10. 


Test for pentose sugar: 
Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


11. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml of 
Fehling’s reagent and kept in boiling 
water bath. 


12; 


13. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in boiling 
water bath. 


Confirmatory test for carbohydrates 


Osazone test: 


To Iml of hydrolyzed sugar solution, 
add 0.5ml of phenyl hydrazine and kept 
in boiling water bath. The time taken 
for crystal formation was noted and a 
small amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed under 
the microscope and the crystal structure 
was analyzed. 


Result: 
The given sugar solution was systematically analyzed and was found to be 


a) 
b) 
Cc) 


EX NO: 7 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (LACTOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 
The given sugar solution was systematically analyzed and was found to be 
a) 


b) 
) 


EX NO: 8 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (MALTOSE) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and 1ml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 
Osazone test: 

To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


RESULT: 


The given sugar solution was systematically analyzed and was found to be 
a) 
b) 
) 


EX NO: 9 QUALITATIVE ANALYSIS OF CARBOHYDRATES 
DATE: (STARCH) 

S.NO EXPERIMENT OBSERVATION INFERENCE 
1. Solubility test: 


The given solution was mixed with 
cold water. 


Test for carbohydrates: 


Molisch’s test- 

To 2 ml of sugar solution , add 2-3 
drops of a-naphthol solution and Iml 
of concentrated and sulphuric acid 
along the sides of the test tube. 


Test for polysaccharides: 


Iodine test- 

To | ml of sugar solution , add 4-5 
drops of iodine solution and the 
contents were mixed gently. 


Test for monosaccharides : 


Barfoed’s test- 

To | ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


Test for pentose sugar: 


Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


20 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add 1ml 
of Fehling’s reagent and kept in 
boiling water bath. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


HYDROLYSIS OF SUGAR: 


5ml of sugar solution was treated with Iml of 1N dilute hydrochloric acid. This was 
kept in boiling water bath for 15 minutes. A part of this solution was treated with 
Barfoed’s,Bial’s,Fehling’s &Seliwanoff’s reagent and the remaining test solution which was 
completely hydrolyzed was taken for osazone test. 


Test for monosaccharides : 


Barfoed’s test- 

To 1 ml of sugar solution, add 2 ml of 
Barfoed’s reagent and kept in boiling 
water bath for 2-5 minutes. 


10. 


Test for pentose sugar: 
Bial’s test- 

To | ml of sugar solution , add 2ml 
of Bial’s reagent and kept in boiling 
water bath. 


21 


11. 


Test for reducing sugar: 


A) Benedict’s test- 

To Iml of sugar solution , 2 ml of 
benedict’s reagent was added and kept 
in boiling water bath. 


B) Fehling’s test- 

To Iml of sugar solution,add Iml 
of Fehling’s reagent and kept in 
boiling water bath. 


12. 


13. 


Test for ketose sugar: 


Seliwanoff’s test- 

To Iml of sugar solution, add 2ml of 
Seliwanoff’s reagent and kept in 
boiling water bath. 


Confirmatory test for carbohydrates 


Osazone test: 


To Iml of hydrolyzed sugar 
solution, add 0.5ml of phenyl 
hydrazine and kept in boiling water 
bath. The time taken for crystal 
formation was noted and a small 
amount of the precipitate was 
transferred to the clean microscopic 
slide. Excess water was blotted using 
filter paper. The slide was viewed 
under the microscope and the crystal 
structure was analyzed. 


Result: 


The given sugar solution was systematically analyzed and was found to be 


a) 
b) 
Cc) 
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EX NO: 10 QUALITATIVE ANALYSIS OF AMINO ACIDS 
DATE: (GENERAL PROCEDURE) 
S.NO EXPERIMENTS OBSERVATION INFERENCE 


Test for amino acids : 


Ninhydrin test- 
To Iml of the test solution 2-5 
drops of ninhydrin reagent was added 
and kept in boiling water bath. 


a) Purple or violet 
colour was formed. 


b) Yellow colour 
was formed. 


Shows the presence 
amino acids with 
Q-amino group. 


Shows the presence 
of amino acids like 
proline and hydroxy 
proline. 


Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml of 
10% sodium hydroxide was added. 
Then 2-5 drops of copper sulphate 
was added. 


No violet colour was 
formed. 


Shows the absence 
of protein 


Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, Iml of 
concentrated HNO; added and 
cooled. To this 0.5ml of 40% sodium 
hydroxide was added gently. 


Orange red colour 
was formed. 


Shows the presence 
of aromatic acids 
like 
tryptophan,tyrosine 
and phenylalanine. 


Test for tryptophan: 


i. Hopkin’s-cole’s test- 

To Iml of test solution,equal 
volume of glyoxalic acid was added. 
Then2-5drops of concentrated 
sulphuric acid was added 

along the sides of the test tube. 


Violet colour ring 
was formed at the 
interphase. 


Shows the presence 
of tryptophan 
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ii. Ehrlisch’s test: 

To Iml of test solution, I!mlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) 
was added and heated. 


Red colour was 
formed 


Shows the presence 
of indole ring 
containing amino 
acid tryptophan. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops 
of 10% mercuric sulphate were 
added. Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Violet colour ring 
was formed 


Shows the presence 
of tryptophan. 


Test for tyrosine: 


i. Millon’s test: 

To | ml of test solution, 2-5 drops 
of millon’s reagent was added . The 
contents were shaked well and kept in 
a boiling water bath 10 minutes. After 
cooling 5 drops 1% sodium nitrate 
was added. 


Red colour was 
formed 


Shows the presence 
of tyrosine. 


ii. Morner’s test- 

To Iml of the test solution, 2ml 
of Morner’s reagent was added and 
kept in boiling water bath. 


Green colour was 
formed. 


Shows the presence 
of tyrosine. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, 1ml of 
1% sulphanilic acid was added and 
cooled in ice. Then Iml of 5% 
sodium nitrite was added and kept in 
a ice bath for 3 minutes. To this 2ml 
of 1% sodium carbonate was added. 


Red colour was 
formed 


Shows the presence 
of tyrosine or 
histidine. 
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Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, 1ml of 
40% sodium hydroxide and 2 drops 
of a-naphthol was added and mixed 
and 4-5 drops of bromine water was 
added. 


Red colour was 
formed. 


Shows the presence 
of guanidino group 
containing amino 
acid arginine. 


Test for Cysteine and cystine: 
i. Lead acetate test : 

Sodium Plumbate Reagent: 
In a test tube ,5ml of 0.1N sodium 
hydroxide + 2ml of 0.1M lead acetate 
was heated directly on the flame(till 
the white precipitate dissolves). 

2ml of test solution was boiled with 
0.5 ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


Black precipitate 
was formed. 


Shows the presence 
of cysteine and 
cystine. 


ii. Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 
1% sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


Red colour was 
formed. 


Shows the presence 
of cysteine and 
cystine. 


Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube 
was kept in a boiling water bath for 
15 minutes followed by the addition 
of 5 drops of 6N HCL. 


Bottle green colour 
was formed. 


Shows the presence 
of methionine. 


Result: 


The given sample was systematically analyzed and found to be Amino Acids. 
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EX NO: 11 QUALITATIVE ANALYSIS OF AMINO ACIDS 

DATE: (TYROSINE) 

S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 


Ninhydrin test- 
To Iml of the test solution 2-5 drops 
of ninhydrin reagent was added and 
kept in boiling water bath. 


Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml of 
10% sodium hydroxide was added. 
Then 2-5 drops of copper sulphate was 
added. 


Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, Iml of 
concentrated HNO3 added and cooled. 
To this 0.5ml of 40% sodium hydroxide 
was added gently. 


Test for tryptophan: 


i. Hopkin’s-cole’s test- 

To Iml of test solution,equal 
volume of glyoxalic acid was added. 
Then2-Sdrops of concentrated sulphuric 
acid was added along the sides of the 
test tube. 
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ii. Ehrlisch’s test: 

To Iml of test solution, I1mlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) was 
added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops of 
10% mercuric sulphate were added. 
Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops of 
millon’s reagent was added . The 
contents were shaked well and kept in a 
boiling water bath 10 minutes. After 
cooling 5 drops 1% sodium nitrate was 
added. 


b. Morner’s test- 

To Iml of the test solution, 2ml of 
Morner’s reagent was added and kept in 
boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, 1ml of 1% 
sulphanilic acid was added and cooled in 
ice. Then Iml of 5% sodium nitrite was 
added and kept in a ice bath for 3 
minutes. To this 2ml of 1% sodium 
carbonate was added. 
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€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, lml of 40% 
sodium hydroxide and 2 drops of 
a-naphthol was added and mixed and 
4-5 drops of bromine water was added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 
In a test tube ,Sml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead acetate 
was added and heated directly on the 
flame( till the white precipitate 
dissolves). 
2ml of test solution was boiled with 0.5 
ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 1% 
sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of glycine , 
0.5ml of 20% sodium hydroxide and 5 
drops of sodium nitroprusside were 
added. The tube was kept in a boiling 
water bath for 15 minutes followed by 
the addition of 5 drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 
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EX NO: 12 QUALITATIVE ANALYSIS OF AMINO ACIDS 

DATE: (TRYPTOPHAN ) 

S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 


Ninhydrin test- 
To Iml of the test solution 2-5 drops 
of ninhydrin reagent was added and 
kept in boiling water bath. 


Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml of 
10% sodium hydroxide was added. 
Then 2-5 drops of copper sulphate was 
added. 


Test for aromatic amino acids: 


Xanthoproteic test- 

To Iml of test solution, 1ml of 
concentrated HNO3 added and cooled. 
To this 0.5ml of 40% sodium 
hydroxide was added gently. 


4. Test for tryptophan: 


i. 


Hopkin’s-cole’s test- 
To Iml of test solution,equal volume 


of glyoxalic acid was added. 
Then2-Sdrops of concentrated 
sulphuric acid was added along the 
sides of the test tube. 
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ii. Ehrlisch’s test: 

To Iml of test solution, Imlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) was 
added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops of 
10% mercuric sulphate were added. 
Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops of 
millon’s reagent was added . The 
contents were shaked well and kept in a 
boiling water bath 10 minutes. After 
cooling 5 drops 1% sodium nitrate was 
added. 


b. Morner’s test- 

To Iml of the test solution, 2ml of 
Morner’s reagent was added and kept 
in boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, 1ml of 1% 
sulphanilic acid was added and cooled 
in ice. Then Iml of 5% sodium nitrite 
was added and kept in a ice bath for 3 
minutes. To this 2ml of 1% sodium 
carbonate was added. 
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€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, 1ml of 40% 
sodium hydroxide and 2 drops of 
a-naphthol was added and mixed and 
4-5 drops of bromine water was added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 

In a test tube ,5ml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead acetate 
was added and heated directly on the 
flame( till the white precipitate 
dissolves). 

2ml of test solution was boiled with 0.5 
ml of 40% sodium hydroxide for 

2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 1% 
sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube was 
kept in a boiling water bath for 15 
minutes followed by the addition of 5 
drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 
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EX NO: 13 QUALITATIVE ANALYSIS OF AMINO ACIDS 
DATE: ( HISTIDINE ) 

S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 


Ninhydrin test- 

To Iml of the test solution 2-5 
drops of ninhydrin reagent was 
added and kept in boiling water 
bath. 


Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml 
of 10% sodium hydroxide was 
added. Then 2-5 drops of copper 
sulphate was added. 


Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, Iml of 
concentrated HNO; added and 
cooled. To this 0.5ml of 40% sodium 
hydroxide was added gently. 


Test for tryptophan: 


i. Hopkin’s-cole’s test- 

To Iml of test solution,equal 
volume of glyoxalic acid was added. 
Then2-Sdrops of concentrated 
sulphuric acid was added along the 
sides of the test tube. 
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il. Ehrlisch’s test: 

To Iml of test solution, Imlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) 
was added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops 
of 10% mercuric sulphate were 
added. Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops 
of millon’s reagent was added . The 
contents were shaked well and kept 
in a boiling water bath 10 minutes. 
After cooling 5 drops 1% sodium 
nitrate was added. 


b. Morner’s test- 

To Iml of the test solution, 2ml 
of Morner’s reagent was added and 
kept in boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, 1ml of 
1% sulphanilic acid was added and 
cooled in ice. Then Iml of 5% 
sodium nitrite was added and kept in 
a ice bath for 3 minutes. To this 2ml 
of 1% sodium carbonate was added. 
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€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, 1ml of 
40% sodium hydroxide and 2 drops 
of a-naphthol was added and mixed 
and 4-5 drops of bromine water was 
added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 
In a test tube ,5ml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead 
acetate was added and heated 
directly on the flame( till the white 
precipitate dissolves). 
2ml of test solution was boiled with 
0.5 ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 
1% sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube 
was kept in a boiling water bath for 
15 minutes followed by the addition 
of 5 drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 
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EX NO: 14 


QUALITATIVE ANALYSIS OF AMINO ACIDS 


DATE: ( CYSTEINE ) 
S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 
Ninhydrin test- 
To Iml of the test solution 2-5 

drops of ninhydrin reagent was added 

and kept in boiling water bath. 
2s Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml 
of 10% sodium hydroxide was 
added. Then 2-5 drops of copper 
sulphate was added. 


Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, Iml of 
concentrated HNO3 added and 
cooled. To this 0.5ml of 40% sodium 
hydroxide was added gently. 


4. Test for tryptophan: 


i. 


Hopkin’s-cole’s test- 
To Iml of test solution,equal 


volume of glyoxalic acid was added. 
Then2-Sdrops of concentrated 
sulphuric acid was added along the 
sides of the test tube. 
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ii. Ehrlisch’s test: 

To Iml of test solution, I1mlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) was 
added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops of 
10% mercuric sulphate were added. 
Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops of 
millon’s reagent was added . The 
contents were shaked well and kept in 
a boiling water bath 10 minutes. After 
cooling 5 drops 1% sodium nitrate was 
added. 


b. Morner’s test- 

To Iml of the test solution, 2ml of 
Morner’s reagent was added and kept 
in boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To lml of test solution, 1ml of 1% 
sulphanilic acid was added and cooled 
in ice. Then Iml of 5% sodium nitrite 
was added and kept in a ice bath for 3 
minutes. To this 2ml of 1% sodium 
carbonate was added. 


36 


€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, lml of 40% 
sodium hydroxide and 2 drops of 
a-naphthol was added and mixed and 
4-5 drops of bromine water was added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 

In a test tube ,Sml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead 
acetate was added and heated directly 
on the flame( till the white precipitate 
dissolves). 

2ml of test solution was boiled with 
0.5 ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 1% 
sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube 
was kept in a boiling water bath for 15 
minutes followed by the addition of 5 
drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 
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EX NO: 15 


QUALITATIVE ANALYSIS OF AMINO ACIDS 


DATE: ( ARGININE ) 
S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 


Ninhydrin test- 

To Iml of the test solution 2-5 
drops of ninhydrin reagent was 
added and kept in boiling water 
bath. 


Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 
ml of 10% sodium hydroxide was 
added. Then 2-5 drops of copper 
sulphate was added. 


Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, 1ml 
of concentrated HNO; added and 
cooled. To this 0.5ml of 40% 
sodium hydroxide was added 
gently. 


4. Test for tryptophan: 


i. 


Hopkin’s-cole’s test- 
To Iml of test solution,equal 


volume of glyoxalic acid was added. 
Then2-Sdrops of concentrated 
sulphuric acid was added 

along the sides of the test tube. 
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il. Ehrlisch’s test: 

To Iml of test solution, I1mlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) 
was added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops 
of 10% mercuric sulphate were 
added. Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops 
of millon’s reagent was added . The 
contents were shaked well and kept 
in a boiling water bath 10 minutes. 
After cooling 5 drops 1% sodium 
nitrate was added. 


b. Morner’s test- 

To Iml of the test solution, 2ml 
of Morner’s reagent was added and 
kept in boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, 1ml of 
1% sulphanilic acid was added and 
cooled in ice. Then Iml of 5% 
sodium nitrite was added and kept in 
a ice bath for 3 minutes. To this 2ml 
of 1% sodium carbonate was added. 
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€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, 1ml of 
40% sodium hydroxide and 2 drops 
of a-naphthol was added and mixed 
and 4-5 drops of bromine water was 
added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 
In a test tube ,5ml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead 
acetate was added and heated 
directly on the flame( till the white 
precipitate dissolves). 
2ml of test solution was boiled with 
0.5 ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 
1% sodium nitroprusside was added 
followed by the addition of 0.5 ml 
of 20% sodium hydroxide and kept 
in a boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube 
was kept in a boiling water bath for 
15 minutes followed by the addition 
of 5 drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 
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EX NO: 16 


QUALITATIVE ANALYSIS OF AMINO ACIDS 


DATE: ( METHIONINE ) 
S.NO EXPERIMENTS OBSERVATION INFERENCE 
1. Test for amino acids : 


Ninhydrin test- 

To Iml of the test solution 2-5 
drops of ninhydrin reagent was 
added and kept in boiling water 
bath. 


2s Test for protein: 


Biuret test- 

To Iml of test solution, 0.5 ml 
of 10% sodium hydroxide was 
added. Then 2-5 drops of copper 
sulphate was added. 


3. Test for aromatic amino acids: 
Xanthoproteic test- 

To Iml of test solution, Iml of 
concentrated HNO3 added and 
cooled. To this 0.5ml of 40% 
sodium hydroxide was added gently. 


4. Test for tryptophan: 


i. Hopkin’s-cole’s test- 

To Iml of test solution,equal 
volume of glyoxalic acid was added. 
Then2-Sdrops of concentrated 
sulphuric acid was added along the 
sides of the test tube. 


Al 


il. Ehrlisch’s test: 

To Iml of test solution, Imlof 
Ehrlisch’s reagent(10% p-dimethyl 
amino benzaldehyde in 10% HCL) 
was added and heated. 


iii. Acrerosenhein test: 

To Iml of test solution, 1ml of 
formaldehyde was added and drops of 
10% mercuric sulphate were added. 
Then 5 drops conc. H2SO4 
was added along the sides of the test 
tube. 


Test for tyrosine: 


a. Millon’s test: 

To | ml of test solution, 2-5 drops 
of millon’s reagent was added . The 
contents were shaked well and kept in 
a boiling water bath 10 minutes. After 
cooling 5 drops 1% sodium nitrate 
was added. 


b. Morner’s test- 

To Iml of the test solution, 2ml 
of Morner’s reagent was added and 
kept in boiling water bath. 


Test for Tyrosine and Histidine: 


Pauly’s test: 

To Iml of test solution, lml of 1% 
sulphanilic acid was added and cooled 
in ice. Then Iml of 5% sodium nitrite 
was added and kept in a ice bath for 3 
minutes. To this 2ml of 1% sodium 
carbonate was added. 
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€e Test for arginine: 


Sakaguchi test- 

To 3ml of test solution, 1ml of 
40% sodium hydroxide and 2 drops of 
a-naphthol was added and mixed and 
4-5 drops of bromine water was 
added. 


8. Test for Cysteine and cystine: 


a) Lead acetate test : 

Sodium Plumbate Reagent: 
In a test tube ,5ml of 0.1N sodium 
hydroxide and 2ml of 0.1M lead 
acetate was added and heated directly 
on the flame( till the white precipitate 
dissolves). 
2ml of test solution was boiled with 
0.5 ml of 40% sodium hydroxide for 
2 minutes and cooled. Then 0.5ml of 
sodium plumbate was added. 


b) Sodium Nitroprusside Test : 

To Iml of test solution, 1ml of 
1% sodium nitroprusside was added 
followed by the addition of 0.5 ml of 
20% sodium hydroxide and kept in a 
boiling water bath. 


9, Test for Methionine: 


Bolling’s Test: 

To | ml of test solution , 1ml of 
glycine , 0.5ml of 20% sodium 
hydroxide and 5 drops of sodium 
nitroprusside were added. The tube 
was kept in a boiling water bath for 15 
minutes followed by the addition of 5 
drops of 6N HCL. 


Result: 


The given sample was systematically analyzed and found to be 


43 


DETERMINATION OF SAPONIFICATION VALUE OF EDIBLE OIL 


CALCULATION: 


Saponification value = (A-B)x Fx molecular weight of KOH 


Where, S = sample weight 
A. = titration volume of blank (ml) 
B = titration volume of sample (ml) 


F = Factor of 0.5N HCI standard solution 


* Half of molecular w eight of KOH 
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EX NO: 17 DETERMINATION OF SAPONIFICATION VALUE OF EDIBLE OIL 
DATE: 


AIM: 
To estimate the saponification value of edible oil. 


PRINCIPLE: 
Saponification value is defined as the number of milligrams of potassium 
hydroxide ( KOH ) required to completely hydrolyse / saponify one gram of the fat / oil. 


CH2OH 
CH2OCOR . aaa iain + 8RCOOK 
CHOCOR ? 
CH20COR = 
OIL/FAT Glycerol Soap 


Hydrolysis of fat with an alkali results in the formation of glycerol and fatty acid also 
called as soap. 


MATERIALS AND REAGENTS : 

1. Reflux & condenser. 

2. Boiling water bath. 

3. Burette & pipette. 

4. Test components ( triserine , coconut oil , corn oil , butter ) 

5. Fat solvents a mixture of 95% ethanol and ether[ 1 %] 0.5 N alcoholic KOH. 


PROCEDURE : 

i. Take 1gm of fat sample in conical flask and dissolve it with 3ml of fat solvents. 

ii. Add 25 ml of 0.5 N alcoholic KOH solution. Then the reaction mixture is refluxed 
using a condenser on boiling water bath for 30 minutes. 

iii. Cool it to the room temperature and add few drops of phenolphthalein. 

iv. Titrate the content of the flask with 0.5 N HCL till the pink colour disappears. 

V. Similarly , run a blank with 25ml of 0.5 N alcoholic KOH without any fat samples. 


RESULT: 
The saponification value of the given fat and oil is 
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DETERMINATION OF ACID VALUE OF EDIBLE OIL 


TITRATION -I 
DETERMINATION OF ACID VALUE OF AN EDIBLE OIL 
Contents of the Burette reading (ml) Volume of 
SNO | conical flask (ml) potassium Indicator 
Initial final hydroxide (ml) 


1. Test- 5gm of oil + 
25ml of alcohol 


2. Blank - 25ml of fat 
solvent. 


Calculation: 

Volume of standard KOH = 
Normality of standard KOH 

Titer volume of sample = (T-B) ml 


Acid value mg of KOH/g = Titer volume x Normality of KOH x 56.1 


Weight of sample 
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EX NO: 18 
DATE: DETERMINATION OF ACID VALUE OF AN EDIBLE OIL 


AIM: 


To estimate the amount of acid value of an edible oil in the given sample. 


PRINCIPLE: 


The amount of free fatty acid can be determined volumetrically, by titrating the 
sample with potassium hydroxide. The acidity of fat and oil is expressed as its acid value 
or acid number which is defined as mg of potassium hydroxide required to neutralize the 
free fatty acid present in 1g of fat or oil. Different oil samples may contain varying 
amount of fatty acids. 

REAGENT REQUIRED: 


1. Oxalic acid (0.1 N) 

2. Potassium hydroxide (0.1N) 

3. Fat solvent 95 % ethanol : ether (1%). 

4. 1% phenolphthalein soluble in 95% ethanol. 


Titration - I: 
Determination of Acid number: 


> About 5 ml of oil was measured and transferred into a clean conical flask. 

> 25 ml of fat solvent was added to it shake the contents well and a few drops of 
alcoholic phenolphthalein solution and again mix the contents thoroughly. 

> Titer the above solution with standardized potassium hydroxide. the end point was 
the appearance of pale pink colour which precise for 20-30 seconds. 

> In another conical flask 25 ml of the fat solvent alone was taken, which serves as a 
blank . 

> Reference between test and blank was noted. 

> The amount of potassium hydroxide required to neutralize free fatty acid was 
calculated. 


RESULT: 
The acid number of the oil is 
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DETERMINATION OF IODINE NUMBER OF AN EDIBLE OIL 


Calculation: 
Volume of sodium thio sulphate used = (blank - test) ml 


Iodine number of fat = equivalent weight of iodine volume of Na2S203 *100 x10% 


Weight of the sample (g) 


Equivalent weight of iodine is 127 
Normality of sodium thio sulphate = 0.1 
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EX NO: 19 DETERMINATION OF IODINE NUMBER OF AN EDIBLE OIL 
DATE : 


AIM: 


To estimate the iodine number in the given sample of oil. 


PRINCIPLE: 

Determination of an oil fat unsaturation. It is useful in studying oxidative 
rancidity of triacyl glycerol since higher the unsaturation greater is the possibility of 
rancidity. Estimation of iodine number is based on treatment of known weight of fat or oil 
with a known volume of standard solution of iodine mono chloride and then determining 
the amount of unused iodine mono chloride . From iodine liberated on addition of excess 
of potassium iodide. 

The released iodine is titrated against the sodium thio sulphate solution using 
starch as an indicator. 


CH3(CH2)7-CH=CH(CH2)7 COOH + ICI —____*> a a Sa COOH 
I 


Oleic acid 
ICl+ KI —___, KCl+kh 


In + 2Na2S203 —__——> 2Nal + Na2S4O6 


MATERIALS AND REAGENTS: 


i. Stoppered bottle, Burette (25 ml) 

ii. Test compounds (2% solution of corn oil,olive oil, butter in chloroform) 

ili. Wiji’s solution: Dissolve 8.5 g of iodine +7.8 ml of iodine tri chloride separately. 
450 ml of acetic acid each. Mix the both solution and make the volume up to 1 liter. 

iv. 0.1 N sodium thio sulphate, 10% potassium iodine solution 


PROCEDURE: 


i. Take 10 ml of fat solution in to a stoppered bottle and add 25 ml of wiji’s solution. 

Shake thoroughly and allowed to stand in dark for 1 hour. 

ii. Similarly prepare a blank in which for solution is replaced for chloroform. 

iii. After the reaction time of | hour in dark, since in the stopper and neck of the bottle 
with 50 ml water and 10 ml potassium iodine solution. 

iv. Titrate the liberated iodine with standard thiosulphate solution. Till the content of 
the flask become pale pink in colour. 

v. Add few fat solution and continue titrate further with sodium thiosulphate solution 
till blue colour disappears. 

vi. 

RESULT: 

The iodine number of an fat sample is 
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ESTIMATION OF PROTEIN BY BIURET METHOD 


PROTOCOL: 
S.NO CONTENTS BLANK STANDARD UNKNOWN 
B Si S2 S83 S4 Ss Ui U2 
1. Volume of working - 1.0 | 2.0 3.0 4.0 5.0 7 = 
standard protein 
solution (ml) 
2: Concentration of 1000 | 2000 | 3000 | 4000 | 5000 


working standard 
protein solution (ug) 


3. Volume of unknown 2.0 4.0 
solution (ml) 

4. Volume of distilled 5.0 4.0 | 3.0 2.0 1.0 _ 3.0 1.0 
water (ml) 

5. Volume of Biuret 3.0 300) 30 3.0 3.0 3.0 3.0 3.0 
reagent (ml) 

6. The test tubes were mixed well and incubated at room temperature (37°C) for 10 

minutes. 


de Optical density at 
540nm 
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EX NO: 20 ESTIMATION OF PROTEIN BY BIURET METHOD 
DATE: 


AIM: 
To estimate the amount of protein present in the given solution by Biuret 
method. 


PRINCIPLE: 
Cupric ions bind with the peptide bonds of protein in an alkaline medium and 
results in the formation of purple colour complex. 
Intensity of colour a concentration of protein 


Which is read at 540nm colorimetrically. 


REAGENTS REQUIRED: 


i. STOCK STANDARD PROTEIN SOLUTION: 
1g of protein (egg albumin) was weighed accurately dissolved and 
made up to 100ml with 0.1N sodium hydroxide. 


Concentration = 10mg / ml 
ii. WORKING STANDARD PROTEIN SOLUTION: 


10 ml of the stock standard protein solution was diluted to 100ml 
with distilled water. 


Concentration=Img/ml (or) 1000 ug/ml 


iil. UNKNOWN PROTEIN SOLUTION: 
The given unknown solution was made up to 100 ml with distilled water. 


iv. Dilute biuret reagent. 
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CALCULATION: 


UNKNOWN SOLUTION (U)): 


OD corresponds to ug of protein. 

2.0 ml of unknown protein solution contains ug of protein. 
x 100 
100 ml of protein solution contains 7 
2.0 

100 ml of unknown protein solution U; contains = mg of protein. 
UNKNOWN SOLUTION (U2): 

OD corresponds to ug of protein. 
4.0 ml of unknown protein solution contains ug of protein. 

x 100 
100 ml of protein solution contains = 
4.0 

100 ml of unknown protein solution U2 contains == mg of protein. 
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PROCEDURE: 


Take Iml - 5ml of working standard protein solution of concentration ranging from 
1000ug - 5000 wg and mark as S; to Ss. 
2ml and 4m! of unknown solution taken in two test tubes and labelled as U; &U2. 


i. All the test tubes were made up to 5ml with distilled water . 5ml of distilled water 


alone served as blank. 


iv. Then to all the test tubes 3ml of biuret reagent was added, mixed well and incubated 
at room temperature for 10 minutes. 

v. The purple colour complex was developed and measured at 540nm. 

vi. Astandard graph was drawn by taking concentration of protein along X axis and 
optical density along Y axis. 

vil. From this the amount of protein present in the solution was calculated. 

RESULT: 

The amount of protein present in the given unknown solution was found 
to be mg/100ml. 
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ESTIMATION OF INORGANIC PHOSPHOROUS BY 
FISKE AND SUBBARROW’S METHOD. 


PROTOCOL: 


S.NO 


CONTENTS BLANK STANDARD UNKNOWN 


B Si So S3 Sa Ss Ui 


Volume of working 0.5 1.0 1.5 2.0 2.5 
standard phosphorus 
solution (ml) 


Concentration of 4 8 12 16 20 
working standard 
phosphorus solution 


(wg) 


Volume of unknown 0.5 
solution (ml) 


Volume of double 9.0 8.5 8.0 ED 7.0 6.5 8.5 
distilled water (ml) 


1.0 


8.0 


Volume of 2.5% 1.0 10 | 1.0 1.0 1.0 1.0 1.0 
ammonium molybdate 
(ml) 


1.0 


Volume of amino 0.4 0.4 | 0.4 0.4 0.4 0.4 0.4 
naphthol sulphonic 
acid (ml) 


0.4 


The test tubes were mixed well and incubated at room temperature (37°C) for 10 
minutes. 


Optical density at 
640nm 
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EX NO: 21 ESTIMATION OF INORGANIC PHOSPHOROUS BY 
DATE: FISKE AND SUBBARROW’S METHOD. 


AIM: 


To estimate the amount of inorganic phosphorous present in the given unknown 
solution by Fiske and Subbarrow’s method. 


PRINCIPLE: 


The acid molybdate reagent reacts with organic phosphorous to give 
phosphomolybdic acid. The hexavalenic molybdenum of the acid is reduced by amino 
naphthol sulphonic acid to give pentavalent blue , which is read at 640nm. 

Intensity of colour ad _ concentration of phosphorus 


REAGENTS REQUIRED: 


i. STOCK STANDARD PHOSPHOROUS : 


35.1 mg of potassium di hydrogen phosphate was accurately weighed and dissolved 
and made up to 100 ml with double distilled water. 
Concentration = 80 pg/ml 


ii. WORKING STANDARD PHOSPHOROUS SOLUTION: 


10 ml of stock was pipetted out and diluted to 100 ml with double distilled water. 
Concentration = 8 pg/ml 


iit. UNKNOWN PHOSPHOROUS SOLUTION: 


The given unknown solution was made up to 100 ml with double distilled water , 
and then used for the experiment. 


iv. AMMONIUM MOLYBDATE ( 2.5 %) 
v. AMINO NAPTHOL SULPHONIC ACID (ANSA): 


vi. (SN) H2SO.. 
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CALCULATION: 


UNKNOWN SOLUTION (U;): 


OD corresponds to ug of phosphorus. 
0.5 ml of unknown phosphorus solution contains ug of phosphorus. 
x 100 
100 ml of phosphorus solution contains = 
0.5 
100 ml of unknown phosphorus solution U; contains = mg of phosphorus. 
UNKNOWN SOLUTION (U3): 
OD corresponds to ug of phosphorus. 
1.0 ml of unknown phosphorus solution contains ug of phosphorus. 
x 100 
100 ml of phosphorus solution contains = 
1.0 


100 ml of unknown phosphorus solution U2 contains 


II 
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mg of phosphorus. 


PROCEDURE: 


i. Take 0.5ml - 2.5ml of working standard phosphorus solution of concentration 
ranging from 4g - 20g and mark as S: to Ss, 

ii. 0.5ml and Iml of unknown solution taken in two test tubes and labelled as U; &U2. 

iii. All the test tubes were made up to 9ml with double distilled water . 9ml of double 
distilled water alone served as blank. 

iv. Then to all the test tubes 1ml of ammonium molybdate reagent and 0.4ml of ANSA 
was added. 

v. The intensity of blue colour developed was measured at 640nm. 

vi. Astandard graph was drawn by taking concentration of phosphorus along X axis and 
optical density along Y axis. 

vil. From this the amount of phosphorus present in the solution was calculated. 


RESULT: 


The amount of phosphorus present in the given unknown solution was found to be 
mg/dl. 
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ESTIMATION OF AMINO ACIDS BY NINHYDRIN METHOD 


PROTOCOL: 


S.NO 


CONTENTS 


BLANK 


STANDARD 


Si 


S2 


S3 


S4 


Ss 


Volume of working 
standard amino acid 
solution (ml) 


0.1 


0.2 


0.3 


0.4 


0.5 


Concentration of 
working standard 
amino acid solution 


(wg) 


100 


200 


300 


400 


500 


Volume of unknown 


0.2 


0.4 


solution (ml) 


Volume of distilled 
water (ml) 


4.0 


3.9 


3.8 


3.7 


3.6 


3:5 


3.8 


3.6 


Volume of Ninhydrin 
reagent (ml) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


50% Ethanol (ml) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


All the test tubes were mixed well and kept in boiling water bath for 10 minutes and 


then cooled. 


Optical density at 
540nm 
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EX NO: 22 ESTIMATION OF AMINO ACIDS BY NINHYDRIN METHOD 
DATE: 


AIM: 


To estimate the amount of amino acid present in the given unknown solution. 


PRINCIPLE: 


Ninhydrin is a powerful oxidizing agent and causes oxidative decarboxylation of a 
d-amino acid producing carbon dioxide, ammonia and aldehyde with one less carbon 
atom than the present amino acid, the reduced ninhydrin or hydrindantin then reacts with 
liberated ammonia and a molecule of ninhydrin to form a Rhumen’s purple complex. 


fe) 
fe) i 
e OH C Cy : 
So~ «+ RCCOOH = c, CH-OH-R-C=O +CO2 +NHs 
Cc" “OH NH? 
I - fe) 
oO os 
Ninhyari Amino acid Hydrindantin 
9 i 
e H y OH c Cc 
> b= oS" — + \ “a 
Ol: ) CH-OH-R-C=O + ea Or 7C-N=C 
mt I d = 
fe) 
ears Ninhydri RHUMEN'S 


The intensity of purple colour complex developed was read at 540nm using red 
filter ,the colour intensity is directly proportional to the concentration of a-amino acid. 


REAGENTS REQUIRED: 


i. STOCK STANDARD AMINO ACID SOLUTION: 
1g of alanine was weighed dissolved and made up to 100ml with acetate buffer . 


Concentration = 10 mg/ml 
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CALCULATION: 


UNKNOWN SOLUTION (U;): 


OD corresponds to ug of amino acid. 
0.2 ml of unknown amino acid solution contains ug of amino acid. 
x 100 
100 ml of amino acid solution contains = 
0.2 
100 ml of unknown amino acid solution U; contains = mg of amino acid. 
UNKNOWN SOLUTION (U3): 
OD corresponds to ug of amino acid. 
0.4 ml of unknown amino acid solution contains ug of amino acid. 
x 100 
100 ml of amino acid solution contains = 
0.4 
100 ml of unknown amino acid solution U2 contains = mg of amino acid. 


60 


ii. WORKING STANDARD AMINO ACID SOLUTION: 


10 ml of stock standard amino acid solution was diluted to 100ml with distilled 
to 100ml with distilled water. 


Concentration= 1mg/ml 
iii. NINHYDRIN REAGENT 
iv. ACETATE BUFFER 


v. UNKNOWN AMINO ACID SOLUTION: 
The given unknown amino acid solution was made up to 100 ml with distilled water. 


vi. 50% ETHANOL 


PROCEDURE: 


I Take 0.1ml - 0.5ml of working standard amino acid solution of concentration 
ranging from 100pg - 500ug and mark as S; to Ss. 

ii. 0.2ml and 0.4ml of unknown solution taken in two test tubes and labelled as U; 
&U2. 

ili. All the test tubes were made up to 4ml with distilled water . 4ml of distilled water 
alone served as blank. 

iv. Then to all the test tubes Iml of ninhydrin reagent followed by Iml of 50% ethanol 
was added and kept in boiling water bath for 10 minutes. 

v. After cooling the intensity of purple colour developed was measured at 540nm. 

vi. Astandard graph was drawn by taking concentration of amino acid along X axis and 
optical density along Y axis. 

vil. From this the amount of amino acid present in the solution was calculated. 


RESULT: 
The amount of amino acid present in the given unknown solution was found to 


be mg/100ml. 
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ESTIMATION OF DNA BY DIPHENYLAMINE METHOD 


PROTOCOL: 
S.NO CONTENTS BLANK STANDARD UNKNOWN 
B Si S2 S3 Sa Ss Ui U2 

1. Volume of working _ 0.5 1.0 1.5 2.0 Lo _ _ 
standard DNA 
solution (ml) 

2. Concentration of - 50 | 100 | 150 | 200 250 | _ _ 
working standard 
DNA solution 


(1g) ee ee ed a Ce | 


3. Volume of unknown 1.0 2.0 
solution (ml) 

4. Volume of distilled 3.0 2.5 2.0 1.5 1.0 0.5 2.0 1.0 
water (ml) 

5. Volume of 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Diphenylamine 


reagent (ml) 


6. All the test tubes were mixed well and kept in boiling water bath for 10 minutes. 


de Optical density at 
620nm 
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EX NO: 23 ESTIMATION OF DNA BY DIPHENYLAMINE METHOD 
DATE: 


AIM: 


To estimate the amount of DNA present in the given unknown solution. 


PRINCIPLE: 


Deoxyribose in DNA react in the presence of acid forms hydroxy erulinic aldehyde 
which reacts with diphenyl amine to give bluish green coloured complex and the colour 
intensity was measured at 620nm. 


HOMC _~O OH 


Acid 4 
3 H/g —— CH2OH-C-(CH2)2-CHO + 


es ‘ w-hydroxy erulinic aldehyde Sakoniaaes 


(Blue coloured complex) 
2-Deoxy D-ribose 


REAGENTS REQUIRED: 


i. STOCK STANDARD DNA SOLUTION: 
50 mg of DNA was weighed, dissolved and made up to 50 ml of saline sodium 
citrate buffer. 
Concentration: 1 mg/ml. 
il. WORKING STANDARD DNA SOLUTION: 


5 ml of the stock standard DNA solution was diluted to 50 ml with saline 
sodium citrate buffer. 
Concentration: 100ug/ml. 


iii. DIPHENYLAMINE REAGENT 
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CALCULATION: 


UNKNOWN SOLUTION (U)): 


OD corresponds to ug of DNA. 
1.0 ml of unknown DNA solution contains ug of DNA. 
x 50 
50 ml of DNA solution contains = 
1.0 
50 ml of unknown DNA solution U; contains = mg of DNA. 
UNKNOWN SOLUTION (U2): 
OD corresponds to ug of DNA. 
2.0 ml of unknown DNA solution contains ug of DNA. 
x 50 


50 ml of DNA solution contains — 


2.0 


50 ml of unknown DNA solution U2 contains = mg of DNA. 
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iv. PREPARATION OF UNKNOWN DNA SOLUTION: 
The given unknown DNA solution was made up to 50 ml with SSC buffer. 


PROCEDURE: 


1, Take 0.5ml - 2.5ml of working standard DNA solution of concentration ranging 
from 50ug - 250ug and mark as S; to Ss. 

ii. 1ml and 2ml of unknown solution taken in two test tubes and labelled as U; &U2 . 

ili. All the test tubes were made up to 3ml with distilled water . 3ml of distilled water 
alone served as blank. 

iv. Then to all the test tubes 5ml of diphenyl amine reagent was added and kept in 
boiling water bath for 10 minutes. 

v. After cooling the intensity of bluish green colour developed was measured at 620nm. 

vi. Astandard graph was drawn by taking concentration of DNA along X axis and 
optical density along Y axis. 

vil. From this the amount of DNA present in the solution was calculated. 


RESULT: 


The amount of DNA present in the 50ml of the given unknown solution was 
found to be mg. 
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ESTIMATION OF RNA BY ORCINOL METHOD 


PROTOCOL: 
S.NO CONTENTS BLANK STANDARD UNKNOWN 
B Si S2 S83 S4 Ss Ui U2 

1. Volume of working 3 0.2 | 0.4 0.6 0.8 1.0 : 
standard RNA 
solution (ml) 

2D. Concentration of = 20 40 60 80 100 | _ - 
working standard 
RNA solution 


(1g) ee ee ee ee eee eee 


3. Volume of unknown 0.4 0.8 
solution (ml) 

4. Volume of distilled 2.0 1.8 1.6 1.4 1.2 1.0 1.6 1.2 
water (ml) 

5. Volume of orcinol 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 


reagent (ml) 


6. All the test tubes were mixed well and kept in boiling water bath for 10 minutes.And 
then cooled. 


7s Optical density at 
680nm 
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EX NO: 24 
DATE: ESTIMATION OF RNA BY ORCINOL METHOD 


AIM: 


To estimate the amount of RNA present in the given unknown solution. 


PRINCIPLE: 


Acid hydrolysis of RNA releases ribose, and this is in the presence of strong acid 
dehydrated to yield furfural. Orcinol reacts with furfural in the presence of ferric chloride 
to give green coloured complex which is measured at 680nm. 


HO mc _~O~. OH 
Acid + FeCls 
- H/E ——_+> li \\. CHO —— Green cloured 
fe) OH complex 


OH OH Furfural Orcinol 

Ribose 
The intensity of the colour produced is directly proportional to the concentration of the 
substance. 


REAGENTS REQUIRED: 


i. STOCK STANDARD RNA SOLUTION: 
50mg of RNA was weighed accurately, dissolved and made up to 50 ml with 
saline sodium citrate (SSC) buffer. 
Concentration : 1mg/ml. 


ii. WORKING STANDARD RNA SOLUTION: 
5ml of the stock RNA solution was diluted to 50 ml with saline sodium 
citrate(SSC) buffer. 
Concentration : 100 ug/ml. 


iii. ORCINOL REAGENT 
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CALCULATION: 


UNKNOWN SOLUTION (U)): 


OD corresponds to ug of RNA. 
0.4 ml of unknown RNA solution contains ug of RNA. 
x 50 
50 ml of RNA solution contains 7 
0.4 
50 ml of unknown RNA solution U; contains = mg of RNA. 
UNKNOWN SOLUTION (U2): 
OD corresponds to ug of RNA. 
0.8 ml of unknown RNA solution contains ug of RNA. 
x 50 


50 ml of RNA solution contains = 


0.8 


50 ml of unknown RNA solution U2 contains = mg of RNA. 
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iv. PREPARATION OF UNKNOWN RNA SOLUTION : 
The given unknown RNA solution was made up to 50ml with distilled water. 


PROCEDURE: 


1; Take 0.2ml - 1.0ml of working standard RNA solution of concentration ranging 
from 20ug - 100ug and mark as S; to Ss. 

ii. 0.4ml, 0.8ml of unknown solution taken in two test tubes and labelled as Ui & U2. 

ili. All the test tubes were made up to 2ml with distilled water . 2ml of distilled water 
alone served as blank. 

iv. Then to all the test tubes 3ml of orcinol reagent was added , mixed and kept in 
boiling water bath for 10 minutes. 

v. The intensity of green colour developed was measured at 680nm. 

vi. Astandard graph was drawn by taking concentration of RNA along X axis and 
optical density along Y axis. 

vil. From this the amount of RNA present in the solution was calculated. 


RESULT: 


The amount of RNA present in 50 ml of given unknown solution was found to be 
mg. 
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ESTIMATION OF CARBOHYDRATE BY DUBOIS METHOD 


PROTOCOL: 
S.NO CONTENTS BLANK STANDARD UNKNOWN 
B Si S2 S83 S4 Ss Ui U2 
1. Volume of working - 0.2 | 0.4 0.6 0.8 | 1.0 a 2: 
standard glucose 
solution (ml) 
2; Concentration of 20 40 60 80 100 


working standard 
glucose solution (ug) 


3. Volume of unknown 0.4 0.8 
solution (ml) 

4. Volume of distilled 1.0 0.8 | 0.6 0.4 0.2 7 0.8 0.6 
water (ml) 

5: Volume of 5% phenol 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 


solution (ml) 


6. Volume of 96% 5.0 5.0 | 5.0 5.0 5.0 5.0 5.0 5.0 
sulphuric acid (ml) 


(2 The test tubes were mixed well and kept in boiling water bath for 10 minutes. 


8. Optical density at 
490nm 
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EX NO: 25 ESTIMATION OF CARBOHYDRATE BY DUBOIS METHOD 
DATE: 


AIM: 


To estimate the amount of carbohydrate present in the given unknown solution. 


PRINCIPLE: 


The phenol sulphuric acid method is the easiest and reliable method among the 
quantitative assays for carbohydrate estimation it was originally described as a 
non-specific quantitative test for carbohydrates ( neutral sugar content in disaccharides, 
Proteoglycans, glycoprotein and glycolipids ) ( Dubois etal., 1956 ). In hot acetic medium, 
glucose is dehydrated to hydroxyl-methyl-furfural. This forms a yellowish brown 
coloured product with phenol and has absorption maximum at 490nm. 


O 
CH20H O 
O dehydration HO H 
OH xOH —__—_—_————— > \ | 
OH Sulphuric acid 
OH 5-hydroxy methyl furfural 


Glucose ; a ia 
O—CH- OH 
Tanne a 


Yellowish brown solution composed 
of UV absorbing chromophore 


Phenol 


REAGENTS REQUIRED: 


i. STOCK STANDARD GLUCOSE SOLUTION: 
100 mg of B-d-glucose was dissolved in 80 ml of distilled water and made up to 
100 ml using distilled water. 
Concentration : 1mg/ml 


ii. WORKING STANDARD GLUCOSE SOLUTION: 
10 ml of stock glucose solution was pipetted out and made up to 100 ml using 
distilled water. 
Concentration : 100 pg/ml 
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CALCULATION: 


UNKNOWN SOLUTION (U)): 


OD corresponds to ug of glucose. 
0.4 ml of unknown glucose solution contains ug of glucose. 
x 100 
100 ml of glucose solution contains = 
0.4 
100 ml of unknown glucose solution U; contains = mg of glucose. 
UNKNOWN SOLUTION (U3): 
OD corresponds to ug of glucose. 
0.8 ml of unknown glucose solution contains ug of glucose. 
x 100 
100 ml of glucose solution contains = 
0.8 
100 ml of unknown glucose solution U2contains = mg of glucose. 
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iii, UNKNOWN GLUCOSE SOLUTION: 
The given unknown solution was made up to 100 ml using distilled water and 
then used for further experiment. 


iv. 5% PHENOL SOLUTION 
v. CONCENTRATED SULPHURIC ACID ( H2SOs) 


PROCEDURE: 


if Take 0.2ml - 1.0ml of working standard glucose solution of concentration ranging 
from 20ug - 100ug and mark as S; to Ss. 

ii. 0.4ml, 0.8ml of unknown solution taken in two test tubes and labelled as Ui & U2. 

ili. All the test tubes were made up to Iml with distilled water . ml of distilled water 
alone served as blank. 

iv. Then to all the test tubes 1ml of phenol reagent was added followed by Iml of 
concentrated sulphuric acid ,mixed and kept in boiling water bath for 10 minutes. 

v. The intensity of yellowish brown colour developed was measured at 490nm. 

vi. Astandard graph was drawn by taking concentration of glucose along X axis and 
optical density along Y axis. 

vil. From this the amount of glucose present in the solution was calculated. 


RESULT: 


The amount of glucose present in the given unknown solution was found to be 
mg/dl. 
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PROTOCOL: 


SNO | CONTENTS BLANK STANDARD UNKNOWN 
B Si So S3 S4 Ss Ui U2 T 
1. | Volume of working 2 _ ae 
standard glucose 0.1 |02 |03 |04 | 0.5 
solution (ml) 
23 Concentration of 10 20 30 40 50 


working standard 
glucose solution 


(1g) pS 


3. Volume of test 0.1 
solution (ml) 


4. Volume of 0.2 0.4 
unknown solution 
(ml) 


5. | Volume of distilled 1.0 0.9 |0.8 |0.7 |06 |05 |08 |0.6 | 0.9 
water (ml) 


6. Volume of anthrone | 4.0 40} 40] 40) 40] 4.0 4.0 40 | 4.0 
reagent (ml) 


(2 The test tubes were mixed well and kept in boiling water bath for 5- 10 minutes. 


8. | Optical density at 
680nm 
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EX NO: 26 ISOLATION AND ESTIMATION OF GLYCOGEN 
DATE: FROM LIVER. 


AIM: 
To estimate the amount of glycogen present in the given tissue sample. 


PRINCIPLE: 


Carbohydrates are dehydrated by concentrated sulphuric acid to form furfural. The 
furfural condenses with anthrone to form a blue coloured complex. The intensity of 
colour is measured colorimetrically at 680nm or by using red filter. 


REAGENTS REQUIRED: 


1.STOCK STANDARD GLUCOSE SOLUTION: 
100 mg of glucose was weighed and dissolved in 100 ml of distilled water. 
Concentration: 1mg/ml. 


2.WORKING STANDARD GLUCOSE SOLUTION: 
10 ml of stock glucose was diluted to 100 ml with distilled water. 
Concentration: 100ug/ml. 


ANTHRONE REAGENT 
4.ABSOLUTE ETHANOL 
5.POTASSIUM HYDROXIDE (30%) 


6.PREPARATION OF SAMPLE: 

1g of wet liver tissue was taken and soaked in 3ml of 30% potassium 
hydroxide and homogenized. The contents in tube was kept in boiling water bath for 20 
minutes and cooled for saturation followed by 0.5 ml of IN ammonium acetate it was 
kept overnight , next day the contents was centrifuged at 2000 rpm for 20 minutes. The 
supernatant was discarded and to the precipitate 3ml of distilled water was added, then 
the contents was centrifuged at 2000 rpm for 20 minutes. The supernatant was discarded 
and to the precipitate 5ml of boiling water was added to dissolve the precipitate.then it 
was cooled. From this 0.1 ml was taken for estimation. 
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CALCULATION: 


UNKNOWN SOLUTION (U)): 


OD corresponds to ug of glucose. 
0.2 ml of unknown glucose solution contains ug of glucose. 
100 ml of glucose solution contains = x 100 
0.2 
100 ml of unknown glucose solution Ui contains = mg of glucose. 
UNKNOWN SOLUTION (U3): 
OD corresponds to ug of glucose. 
0.4 ml of unknown glucose solution contains ug of glucose. 
100 ml of glucose solution contains = x 100 
0.4 
100 ml of unknown glucose solution U2 contains = mg of glucose. 
TEST SOLUTION: 
OD corresponds to ug of glucose. 
0.1 ml of supernatant contains ug of glucose. 
5 ml of sample contains = x5 
0.1 
5ml of supernatant was prepared using 1g of wet liver tissue. 
The amount of glucose present in 1g of wet liver tissue ug 


To convert the amount of glucose to glycogen the result is multiplied by the factor 0.93 
The amount of glycogen in 1g of liver tissue = x 0.93 


= _————COamg«v 
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PROCEDURE: 


0.1ml to 0.5ml of working standard glucose solution of concentration ranging from 
10-50ug was pipetted out into a series of test tubes labelled as S1-Ss. 0.land 0.2ml of 
unknown solution was taken into the two different test tubes labelled as U1 and U2. 0.1 ml 
of test sample was added to the test tube labelled as T. The volume of all the test tubes 
were made up to | ml with distilled water. 1 ml of distilled water alone served as a 
blank.4ml of anthrone reagent was added to all the test tube and kept in boiling water 
bath for 5 - 10 minutes. The blue colour developed was measured colorimetrically at 
680nm. 

A standard graph was drawn by taking the concentration of glycogen along X 

axis and optical density along Y axis. From the standard graph the amount of glycogen 
present in the given tissue sample was calculated. 


RESULT: 
i. The amount of glycogen present in the 1g of liver tissue was found to be mg. 
ii. The amount of glucose present in the 1g of liver tissue was found to be mg. 


iii. The amount of glucose present in the given unknown solution was found 


to be mg. 
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SEPARATION AND IDENTIFICATION OF SUGAR AND 
AMINO ACIDS BY PAPER CHROMATOGRAPHY 
CALCULATION: 


FOR SUGAR: 


Distance moved by the sugar 


Rr = 

Distance travelled by the solvent 
FOR AMINO ACIDS: 

Distance moved by the amino acid 
Rr = 


Distance travelled by the solvent 
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EX.NO: 27 SEPARATION AND IDENTIFICATION OF SUGAR AND 


DATE: AMINO ACIDS BY PAPER CHROMATOGRAPHY 
AIM: 
To separate and identify the sugar and amino acid present in the given mixture by paper 
chromatography. 
PRINCIPLE: 


Sugar and amino acid in a given mixtures are separated on the basis of differences in 
solubilities and the partition coefficient in a binary solvent. The sample with higher 
solubilities in stationary phase moves slowly as compared to those with higher solubilities 
in mobile phase. The separated sugars and amino acids are then located with 
corresponding spraying reagent. 


REAGENTS REQUIRED : 


i. WHATMANN NO.1 CHROMATOGRAPHIC FILTER PAPER 
ii. LOCATING REAGENTS: For mono sugars- 1% Potassium permanganate- |g of 
potassium permanganate was weighed and mixed with 2% sodium carbonate. 
For amino acids: 2g of ninhydrin in ethanol. 


iit. SOLVENT MIXTURE: 

400ml of solvent mixture which contains butanol,acetic acid and water in the ratio 
of 4: 1 : 5 where prepared. The solvent was taken in a separating funnel and shaken well 
to separate the aqueous and organic layer. 


iv. STANDARD SOLUTION: 
1% sugar solution was prepared-Glucose ,Fructose,Sucrose&Lactose. 
1% amino acid solutions was prepared-Arginine,Proline, Tyrosine 
Sugar and amino acid separation must be carried out in separate chromatography paper. 


PROCEDURE: 

The chromatographic paper was taken and a line was drawn above 4cm from the 
bottom. The standard sugars and amino acid were applied at an interval of 2cm using a 
capillary tube the spots were allowed to dry. Unknown samples solution were also applied 
in the spots. The paper was dried and kept in a chromatographic chamber containing 
running solvent. The run was allowed till the reaches 3/4" of the paper. The paper was 
then removed from the chamber and allowed to dry . Then the corresponding spraying 
reagent was sprayed to locate the samples. The distance moved by each sugar and amino 


acid was measured, and the Rrvalue was calculated. 
Distance moved by the solute 
Re = 


Distance travelled by the solvent 
The sugar and amino acid in the mixture run at different level they are measured by 
comparing with their standards. 
RESULT: 
1. The sugar present in the given solution was found to be 
2. The amino acids present in the given solution was found to be 
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Optical density at (x) nm 


DEMO GRAPH SCALE 


X axis 1cm (1 unit )= 100 pg of (x) sample 
Y axis lem (1 unit )=0.01 OD at (x)nm 


100 200 300 400 500 
Concentration of substance(X) pg 
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